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[bookmark: _Toc225263516]                                    Introduction


The UK and Ireland branch of DHL Supply Chain operates a complex logistics network that includes financial operations, client order management, shipping, and warehousing. The organization still must deal with a fragmented data landscape even while tools like Warehouse Management tools, Transportation Management Systems, and Order Management Systems efficiently support daily operations. Senior management finds it challenging to have an integrated perspective of performance across facilities, clients, and logistical flows as a result.
By combining data from DHL's operating systems into a unified analytical environment, a data warehouse might potentially solve these issues. The goal is to demonstrate how such a system may boost operational effectiveness, facilitate decision-making, and increase visibility.
This report compares OLTP systems with data warehouses, explains the architecture and ETL processes involved in a warehouse environment, discusses the role of data marts for different directors, and outlines the distinction between dimensional models used for analytics and normalised databases used in operational systems
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[bookmark: _Toc225263518]1.1 OLTP vs. Data Warehouse
An Online Transaction Processing (OLTP) system is intended to handle day-to-day operational transactions efficiently and correctly. In DHL's example, technologies like the Warehouse Management System (WMS), Transportation Management System (TMS), and Order Management System (OMS) help with tasks including accepting orders, managing inventory, dispatching shipments, documenting delivery events, and processing invoicing. OLTP systems are particularly successful for normal business processes because they are geared for quick inserts, updates, and retrievals of current transaction data.
In contrast, data warehouses are intended for analysis rather than transaction processing. It consolidates data from several operating systems into a single, integrated repository that typically stores both historical and current data. This allows managers to discover patterns, compare performance across sites, and assist strategic reporting. For DHL, this is significant since its operational systems perform efficiently at the local level, but the case study indicates that the larger organization still lacks a single picture across UK and European logistics activities.
The benefit of investing in a data warehouse is that it complements rather than replaces OLTP systems. DHL may continue to conduct everyday operations using WMS, TMS, and OMS, while the data warehouse supports higher-level choices like warehouse utilisation, client profitability, SLA performance, and cross-regional bottleneck analysis. This would enable the CEO and board to make faster, more informed, and strategic choices. [1]
[bookmark: _Toc225263519]1.2 Data Warehouse Architecture & ETL
An appropriate data warehouse architecture for DHL Supply Chain would combine data from many internal and external source systems into a single, centralised environment for reporting and analytics. DHL already uses a variety of operational platforms, including OMS, WMS, TMS, fleet and tracking systems, and finance systems, but these are primarily intended for day-to-day transactions rather than organization-wide analysis. A warehouse design would solve this by merging these distinct data flows into a unified analytical platform, providing management with a larger picture of performance across locations, customers, and logistical operations.
The design would normally start with source systems, then progress to a staging area, an ETL process, the corporate data warehouse, and finally downstream data marts or dashboards. The ETL teaching materials state that ETL consists of four major areas: data extraction, cleansing and conforming, data delivery, and ETL management. This implies that DHL data would be extracted from operating systems and then transferred to an ETL environment before any significant changes are performed. The data would then be cleansed, verified, standardised, and integrated to eliminate inconsistent codes, duplicated entries, and disparate data formats before being loaded into the warehouse.
The ETL standard also specifies that a good design should include the staging area, source-to-target mappings, extract strategy, error handling, and task dependencies. This is critical for DHL since shipment, warehouse, fleet, and financial data will not arrive in the same format or at the same time. A structured ETL procedure guarantees that these variations are dealt with methodically and that data stays trustworthy for management reporting [1]
Figure 1 illustrates the high-level data flow for DHL’s proposed data warehouse environment
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Data marts are subject-oriented subsets of an enterprise data warehouse designed to meet the analytical requirements of specific business functions. Intended to suit the reporting and analytical requirements of specialised user groups. This strategy is beneficial to DHL Supply Chain since not all top managers want the same degree or type of information. Instead of requiring all directors to utilise the same huge and sophisticated warehouse view, different data marts may be created to meet the demands of strategic leadership, finance, and commercial decision-making. This increases accessibility, accelerates reporting, and guarantees that each director receives relevant and useful insights from DHL's operational data.
A managing director data mart should give a high-level overview of operational performance throughout the UK and European networks. It would leverage shipment, warehouse, order, and fleet data to provide important performance metrics such on-time delivery rates, warehouse utilisation, order fulfilment performance, route delays, and service-level compliance. This would enable the managing director to compare performance across hubs, detect bottlenecks, and track wider strategic trends like cross-border disruption or sustainability performance. This is significant since the complaint claims that DHL currently lacks a consistent perspective of performance across sites and clients.
A finance director data mart should prioritise cost, revenue, and profitability. It would primarily use financial data, shipment data, and client contracts to analyse invoicing, discounts, surcharges, fuel and labour expenses, customs fees, revenue per service, and client profit margins. This would allow financial directors to better understand cost-to-serve, compare profit performance by client or location, and detect loss-making contracts or wasteful logistical activities. DHL's story underlines the need of a comprehensive perspective of profitability and contract performance.
A sales and marketing data mart should be built around customer needs, demand trends, and service opportunities. It would examine client, order, and service data to determine customer order patterns, sector demand, SLA fulfilment, premium service adoption, previous purchasing habits, and customer support interactions. This would benefit account growth, retention, and targeted service improvement by assisting the sales and marketing director in identifying high-value clients, cross-selling possibilities, and early warning signals of churn. Together, these data marts ensure that DHL's warehouse provides targeted insights rather than generic reports. [2]
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Data is often kept in a highly normalised format in OLTP systems. To minimise redundancy and facilitate quick, precise transaction processing, data is separated into several linked tables. This is appropriate for DHL's operational systems, such OMS, WMS, and TMS, which need to effectively handle orders, warehouse movements, and transport updates. Normalisation is useful for day-to-day operations, but it is less appropriate for management reporting due to the need to collect data from several linked tables, which makes analysis more difficult and time-consuming.
Data warehouses, on the other hand, employ dimensional modelling as it is intended for analytical purposes rather than transactional ones. A dimensional model is usually arranged as a star schema, with multiple surrounding dimension tables holding descriptive data and one centre fact table that contains quantifiable business events. Because fewer joins are required, this structure enhances query efficiency and is simpler for managers and analysts to comprehend. Because of this, dimensional modelling is more suited for strategic decision-making and business intelligence than a fully standardised OLTP architecture.
For DHL, a suitable example would be a Shipment_Fact table linked to dimensions such as Date_Dim, Client_Dim, Warehouse_Dim, Route_Dim, Vehicle_Dim, Service_Dim, and Status_Dim. The fact table would store measures such as shipment count, freight cost, revenue, delay minutes, weight, and volume, while the dimensions would provide the context needed to analyse performance across customers, locations, routes, and service types. [1] [3] [4]




Figure 2




 Client Dim
client name
sector
contract type
Status Dim
delivery status
exception type
Warehouse Dim
warehouse name
city
country
Date Dim
date
month
quarter
year
Shipment Fact
shipment key
date key
client key
warehouse key
route key
vehicle key
service key
status key
shipment count
freight cost
revenue
delay minutes
weight
volume
Route Dim
origin
destination
lane type
Vehicle Dim
vehicle type
capacity
fuel type
Service Dim
service type
priority level






















[bookmark: _Toc225263522]Task 2
[bookmark: _Toc225263523]2.1 Source System Identification
Figure 3
















The primary internal and external source systems that provide DHL's corporate data warehouse are depicted in Figure 3. While external sources like client portals, carrier systems, customs platforms, and sustainability feeds offer the warehouse with partner and cross-border information, internal systems like OMS, WMS, TMS, finance, and CRM supply operational and commercial data. By combining these data, DHL can see logistics performance in the UK and throughout Europe. [3]
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Figure 4
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A star schema centred around Fact Logistics Operations should be used in the proposed DHL data warehouse since it offers a straightforward and effective framework for evaluating logistics performance throughout DHL's UK and European network. The schema's primary goal is to aggregate data from many operating systems and arrange it such that quick, adaptable reporting is possible. This is particularly crucial for DHL as the firm works with a variety of hubs, customers, service kinds, and means of transportation, all of which produce significant amounts of dispersed operational data. Because it streamlines analytical queries and enables management to assess performance from many business angles without depending on highly normalised transactional structures, a star schema is suitable.
The essential quantitative metrics that DHL management requires to keep an eye on productivity, expenses, and service quality are kept in the fact table. Shipment count, freight cost, real transit time, delay minutes, weight, volume, fuel consumption, income, profit margin, and carbon emissions are some of these. When taken as a whole, these metrics enable DHL to analyse sustainability performance, identify delays or expensive moves, compare real and projected performance, and assess operational efficiency. For instance, managers may examine profit margins by customer or area, compare carbon emissions across service kinds, or determine whether warehouses or means of transportation cause undue delays.
The descriptive business context that gives this study significance is provided by the surrounding dimension tables. DHL can monitor trends over time and see seasonal variations thanks to DimDate's capability for analysis by day, month, quarter, and year. To assess service performance and profitability by customer segment, DimClient keeps customer-related data such as client sector, contract type, and SLA category. Analysing throughput and operational variations across large hubs like Daventry, Heathrow, or Rotterdam is made feasible by DimWarehouse's warehouse-level context, which includes warehouse identity, region, nation, and speciality. For cross-border flow analysis and European route optimisation, DimLocation's ability to capture origin and destination geography is essential. Fleet-level analysis by vehicle type, fuel type, and capacity is supported by DimVehicle. DimCarrier facilitates carrier performance evaluation by identifying internal or external transport providers and modes of transportation. Standard, expedited, and specialised logistics are only a few of the service types that DimServiceType differentiates between. DimShipment allows DHL to assess how shipment profiles impact cost and performance by classifying cargo characteristics using packaging, weight, and volume bands.
All things considered, this star schema provides DHL with a scalable and business-oriented analytical model that facilitates client performance analysis, cross-regional comparison, operational monitoring, and strategic decision-making throughout its logistics network. [4]
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To support departmental decision-making, DHL’s enterprise data warehouse should feed a few focused data marts, each designed around the information needs of a specific business area. The most important marts for DHL are an Operations Data Mart, a Finance Data Mart, and a Client Service Data Mart.
Several targeted data marts should be supported by DHL's enterprise data warehouse to satisfy the demands of various departments. By combining metrics like shipment count, transit time, delay minutes, weight, volume, fuel consumption, and warehouse activity with dimensions like Date, Warehouse, Location, Vehicle, Carrier, Service Type, and Shipment, the Operations Data Mart would be used to analyse warehouse, transport, and network efficiency. In order to support pricing, profitability, and contract choices, the Finance Data Mart would focus on commercial performance utilising metrics like freight cost, revenue, profit margin, surcharges, and cost-to-serve that are primarily connected to Date, Client, Service Type, Location, and Carrier dimensions. By utilising information on SLA compliance, delay patterns, service type, shipment profiles, and client categories, the Client Service Data Mart would concentrate on service quality and customer performance, assisting account managers and service teams in tracking service levels, identifying recurrent problems, and enhancing customer satisfaction. [2]
Figure 5
	Data Mart 
	Main Focus
	Example Measures
	Main Dimensions

	Operations
	Logistics efficiency
	Transit time, delays, volume, fuel
	Date, Warehouse, Location, Vehicle

	Finance
	Cost and profitability
	Freight cost, revenue, profit margin
	Date, Client, Carrier, Service Type

	Client Service
	SLA and service quality
	Delays, SLA breaches, shipment profile
	Client, Date, Shipment, Service Type
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OMS, WMS, TMS, fleet GPS/IoT platforms, financial systems, CRM platforms, and some external sources including carrier, customs, and sustainability data feeds are among the primary source systems from which DHL's ETL process should extract data. Prior to integration, this data should be put into a staging area where raw records from various systems are gathered. To ensure that common business entities like clients, warehouses, locations, carriers, and service kinds are consistent across all sources, the data should be cleaned, standardised, verified, and conformed throughout the transformation stage. Additional enrichment should include deriving measures such as transit delays, profit margin, and carbon emissions, and assigning surrogate keys for dimension tables. After transformation, cleansed data should be loaded into the enterprise data warehouse, where the central fact table and dimensions are populated. Finally, selected data should be aggregated and delivered into departmental data marts for operations, finance, and client service reporting. [3]
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Only if the data is reliable, consistent, safe, and well-managed will DHL's data warehouse be useful. Data quality controls should look for missing values, redundant entries, incorrect coding, improper dates, and inconsistent client, warehouse, or shipment identities between source systems during ETL. To ensure that common things like customers, locations, carriers, and service kinds are represented uniformly throughout the warehouse, standardisation rules should be implemented. Strong governance is also necessary to establish data ownership, access control, auditability, and compliance, especially given DHL's international operations and handling of operationally vital and economically sensitive data. To facilitate traceability and accountability, metadata should document source systems, transformation rules, and load history. Furthermore, only authorised personnel should be able to see or modify critical financial, client, or operational data thanks to role-based access. [5] [6]








References

[1] 	I. Hyderabad, “https://d1wqtxts1xzle7.cloudfront.net/,” academia.edu, 1 09 2010. [Online]. Available: https://d1wqtxts1xzle7.cloudfront.net/99027283/IJCSE10-02-09-010-libre.pdf?1677146751=&response-content-disposition=inline%3B+filename%3DData_Warehousing_Data_Mining_OLAP_and_OL.pdf&Expires=1774598590&Signature=VUlo86uqrZkjEdhSBlMQgUo0uhuNXmBz~6ns1SbatpdK. [Accessed 25 03 2026].
[2] 	A. P. C. ANTON, “https://dl.acm.org,” ACM, 1 10 2001. [Online]. Available: https://dl.acm.org/doi/abs/10.1145/384189.384190. [Accessed 25 03 2026].
[3] 	B. Kandasamy, “https://moodle.uwtsd.ac.uk,” https://moodle.uwtsd.ac.uk, 1 03 2026. [Online]. Available: https://moodle.uwtsd.ac.uk/course/section.php?id=195779. [Accessed 20 03 2026].
[4] 	B. Kandasamy, “https://moodle.uwtsd.ac.uk,” https://moodle.uwtsd.ac.uk, 1 03 2026. [Online]. Available: https://moodle.uwtsd.ac.uk/course/section.php?id=189139. [Accessed 20 03 2026].
[5] 	A. P. S. &. J. L. Melsa, “https://books.google.co.uk,” Academic Press Inc, 2 1 1990. [Online]. Available: https://books.google.co.uk/books?hl=ru&lr=&id=37g_MsSVpT0C&oi=fnd&pg=PP1&dq=+Source+System+Identification&ots=39FaP22eCE&sig=or8PRintm9dE8rA7XmX_C8NkBek&redir_esc=y#v=onepage&q=Source%20System%20Identification&f=false. [Accessed 25 03 2026].
[6] 	M. Y. S. &. Costa, “book.google.co.uk,” River Publisher, 4 1 2020. [Online]. Available: https://www.google.co.uk/books/edition/Big_Data/RlONEQAAQBAJ?hl=ru&gbpv=1&dq=Kimball+and+Ross+(2013)&pg=PT10&printsec=frontcover. [Accessed 23 03 2026].
[7] 	F. A. &. F. Ravat, “books.google.co.uk,” University of Calabria, 1 09 2012. [Online]. Available: https://www.google.co.uk/books/edition/Data_Warehousing_and_Knowledge_Discovery/r127BQAAQBAJ?hl=ru&gbpv=1. [Accessed 21 03 2026].







image1.jpeg
int

LocationKey

PK

string

OriginCountry

string

OriginCity

string

DestinationCountry

string

DestinationCity

Region

int | WarehouseKey PK
string | WarehouselD
string | WarehouseName
int [LogisticsFactkey K int | CarrierKey
string |Region _
int | DateKey FK string | CarrierlD
string | Country )
int | Clientkey FK g | Conigiens
sting S"ec"“sa“""\; it |Warehousekey FK
Mode
int[Locationkey FK
int|VehicleKey K
Carrierkey F
int [SenviceTypekey FK
int | Shipmentkey FK
AT
" i ] i T
sting | ClientlD int | TransitTimeActual int | ServiceTypeKey
string | ClientName. int | DelayMinutes string | ServiceType
sting | Sector float | Weight string | DeliveryPriority
) foat [Volume )
string | ConfractType string |HandiingType
float | FuelConsumption
string | SLAType
foat |Revenue
float |ProfitMargin
float | CarbonEmissions

VehicleKey

g | VehiclelD

string

g | VehicleType

string

g |FuelType

float

Capacity

PK

it |DateKey PK
date | FullDate

it |Day

it |Month

int \_| Quarter

int Ve\z>\§<

int | ShipmentKey

string | ShipmentiD

string | PackageCountBand

string | WeightBand

string | VolumeBand





